This work describes the phytochemical study of the extracts from aerial parts of Tibouchina candolleana as well as the evaluation of the antimicrobial activity of extracts, isolated compounds, and semi-synthetic derivatives of ursolic acid against endodontic bacteria. HRGC analysis of the n-hexane extract of T.
INTRODUCTION
The periodontal disease is described as a set of inflammatory and infectious processes that attack the periodontal tissues. The inflammatory process is triggered mainly by Gram negative anaerobic bacteria. Adjuvant drug temperature for 24 h, which was followed by filtration and evaporation under reduced pressure (18). The residue was purified by silica gel column chromatography with n-hexane, to afford the corresponding fatty acid esters 1b (35 mg) and 1c (38 mg).
Preparation of the C-28 methyl ester derivative of ursolic acid
Ursolic acid (20 mg) was treated with CH 2 N 2 in Et 2 O (11), yielding the respective C-28 methyl ester derivative 1d (18 mg), which was purified by column chromatography on silica gel 60 (0.063-0.200 mm, Merck, Darmstadt, Germany).
Structural Identification
The structural elucidation of the isolated compounds was performed on the basis of MS as well as 1 H and
13
C NMR spectroscopic and comparison with published data. 1 H (400 MHz) and 13 C (100 MHz) NMR spectra were recorded on a Brüker DPX-400 spectrometer. Samples were dissolved in DMSO-d 6 or CDCl 3 using TMS as internal standard. Highresolution ESI-MS spectra were registered on a Bruker Ultro-TOF mass spectrometer.
Gas chromatography analysis
A portion (50 mg) of the T. stenocarpa n-hexane extract was cleaned up and submitted to HRGC analysis according to a previously reported methodology (8). HRGC analysis was performed on a Hewlett-Packard model 5980 series II gas chromatograph equipped with a split injector (split ratio 1:60)
operating at 260°C and a flame ionization detector operating at The samples were dissolved in DMSO at 1.0 mg mL 
RESULTS AND DISCUSSION
Studies on Tibouchina species are scarce in the literature.
This is the first time that T. candolleana has been investigated. In addition, fractionation of the ethanolic extract allowed isolation and identification of the flavonoids luteolin (3) (33) and genistein (4) (24) (Fig. 1 ). >400  >400  >400  >400  >400  >400  >400  b MC  >400  >400  >400  >400  >400  >400  >400  c EtOH  >400  400  >400  >400  >400  >400  >400  1  80  20  20  90  >400  >400  200  2  >400  20  40  200  >400  >400  400  1+2  20  20  40  300  400  >400  400  3  >400  400  400  400  >400  >400  >400  4  >40  >400  >400  >400  >400  >400  400  1a  >400  >400  >400  >400  >400  >400  400  1b  >400  >400  >400  >400  400  >400  400  1c  >400  >400  >400  >400  400  >400  400  1d  >400  200  >400  300  400  400 In summary, our study indicates promising results for the antimicrobial activity of ursolic acid (1) and oleanolic acid (2) against some endodontic bacteria. It has been reported that these compounds are not toxic (1,18), which makes them particularly interesting for future developments of novel antimicrobial agents against endodontic bacteria.
It is also important to emphasize that in view of the promising results obtained for these compounds, other biological studies to elucidate the mechanism of antimicrobial action as well as the structure-activity relationship are necessary. In this context, additional antimicrobial studies to detail the kinetics, synergistic activities, and mode of action of such compounds must also be conducted, so that better understanding of their characteristics and potential can be gained.
